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CYCLOPROPANATION USING RHODIUM(III1)PORPHYRINS : LARGE CIS

VS TRANS SELECTIVITY

H.d. CI’\LLOT{1 and C. PIECHOCKI

Institut de Chimie, 1 rue Blaise Pasecal, 67008 Strasbourg, France.

Abstract: Rhodium(III)tetraphenylporphyrin behaves as a sterically hindered
cyclopropanation catalyst. Cis-cyclopropanes or "abnormal” pro-

ducts are obtained on reaction with cis-olefins or aromatics.

Cyclopropanation of cis-olefins using diazoesters + metal deriva-
tives usually gives the trans cyclopropyl ester as the major product 1
Rhodium{II)carboxylates are currently used for efficient cyclopropanation 2
but also show in some cases (especially Rh(II)pivalate) an increase of
cis/trans ratio (as was earlier noticed with copper-containing catalysts
but to a smaller extent).

4

We wish to report that iodorhodium(III)mesotetraphenylporphyrin
(RhTPPI}) 5 not only is an efficient cyclopropanation catalyst 6 but also
shows a remarkable cis selectivity.

The reactions were run at 60°
in excess olefin using ethyldtazoacetate
as reagent (olefin/diazoester ca 4 to 10;
RhTPPI/diazoester ca 1073 to 5 x 1073).
The product were jsolated using LC, HPLC
and VPC. Yields correspond to isolated H}% chs
cyclopropanes and are not optimized. The
collected N, volume reached ca 100 % in

most cases. C‘Hs

For comparison reactions usin
. N s RNT PPI
Rh(II)pivalate (Rhpiv) or CuCl were run
under identical conditions {see Table).

CeHs
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) products total
olefin cis trans catalyst cis/trans _cyclopropane
E = CO,Et ratio yield (RhTPPI)
E RhTPPI 0.84 62 %
O Rhpiv 0.3z (réf.3)
CuC1 0.12 2
E RhTPPI 1.85 71 %
w Rhpiv 0.44
cuc 0.0z P
RhTPPI 4.9 60 %
/—>_ Rhpiv 2.2
CuC1 0.56
H RhTPP1 1.13 71 %
536 .
cs“s/\ (\Af Rhpiv 0.67
c
Hs

a) Maximum 0.26 using Moser's catalysts 4 (0.42 using BrZCHCOZR

+ Cu (ref. 8)

insertion product present).

c) maximum 0.62 using Moser's catalysts

Cobaltdioximes (ref. 10).

was subjected to the

4 but

; 0.62 photochemically but yield is low and the
b) 0.22 to 0.33 using CuCN (ref. 9}.
1.2-1.67 with

In order to test the reactivity of aromatic rings phenanthren

O

same reaction conditians

N,CHCO,EL

catalyst

/

>

lltr\ansll

and other monocesters




total yield “trans"/total
Catalyst | noestars 1! monoesters
CuCl 17 % 96 %
Rhpiv 38.5 % 21 %
RhTPPI 51 % 8.5 %

The most hindered cis double bond tested was the BB ¢ouble bond of
InTPP. Copper catalysis gave the expected chlorins 2 {42 % 7 transformed
starting material, cis/trans = 0.1) while RhTPPI gave homologation of one
peripheral phenyl group (26 % H / transformed starting material ; trace of

cis chlorin detected) 13
CH
£ 5
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CH; HsC or
CH
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HG CHs  HG
CeHs

InTPP

CHs

cis + trans chlorins

If one considers the formation of an intermediate rhodium-carbene
these results may be interpreted in terms of steric hindrance
between the olefin substituents and the bulky porphyrin ligand (macrocycle

+ 4 statistically perpendicular phenyl groups).

complex 14

side view of a possible intermediate
+ approaching olefin
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An approach like that depicted above may be prefered since the
double bond substituents are kept away from the porphyrin and will eventually
give the cis-cyclopropane,

In the case of phenanthrene the "normal" product (trans-cyclo-
propylester) will decrease while isomers corresponding to more accessible
positions (as well as the 9,10 cis-isomer) are favored.

The ZnTPP case is extreme since no approach of the pyrrolic 88
bond in the vicinity of the reactive center is possible (phenyl-phenyl +
phenyl-macrocycle interactions). The only remaining possibility is the
attack of the least hindered group, thus demonstrating that the notoriously
inert phenyls of TPP's can be modified in the presence of reactive pyrrolic
bonds.
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